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Abstract (Basic): JP 8264039 A 

The cable has primary twisted lines (12) which include several 
superconductor strands (11). Several secondary twisted lines (13) 
include several primary twisted lines. 

The second twisted lines form a third-degree twisted line (14) . The 
electrical resistance value per unit length between twisted lines of 
same twist degree, and between twisted lines of high twist degree is 
big. 

USE/ADVANTAGE - For superconductor transformer, generator, stator 

winding wire, and current limiter. Eliminates large path of coupling 
current and reduces AC loss by stranding same twisted line having same 
electrical resistance value per unit length. Moves several current in 
multiple strands since electrical resistance between strands is small. 
Deters breaking down of cable by recovering superconductor state 
through transition of usual conduction state. Improves redistribution 
nature of current movement between strands. Improves stability of 
cable. Decreases electrical resistance even if twisting pitch is 
increased. Dwg.1/17 
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mmm-M^x-m 1 0 o-c- 1 0 0 0'cmss.x-mm 

4«JK£HffiS*»£fcJ: 9M*$ii:TmmW^I&a52: 
»lSLT(>J:v\ 

[0065] JfflWf*--r;^iOJ: 18& 

^j:f«l^-f ^y/WS$W ^6»t. IS 
50 [ 0 0 6 6 ] Srfc . 1 laBBSTCtt, H®£ 



(9) 
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1 5 



1 6 



[00 6 7] rtto*>. :«S^-//H0C|^ KAXfpCkUzt*. 
««R«1 1^63H8»)-Sii:T-<JdlW2 5*fltttL, HS9] 



a^TH8^2 5*6:«9^T-fcSW2 6*l« / k 

SfcU i»-»«»2 6Sr6*«'3^*-r=i«B«2 7 V"7c" Tq 

*»j£Lfct»<oT*s. sfec=j«»«2 7*jasyir<x 10 

b LT#«*Stt*2 8 .29. 3 0*«E«Sn*36*, <1 A*P&*£fcli, J^*3MW«J«tm<^«MsW*aif 

6X6X6 £^&&IK3{*£ 7x7x7 ^ffft-fr^tfSIiBt^fc'^fL^^ . * C 

[00 683 «WI^-r/H ODJi. I2l7tc* £«9&<£3PP£fflV\ pCfc-OWCIil*<0Sra 



[00 6 9] @7tC*-r®gfOS«»^-7';HOD 20 *) *JHn4£fc**ffl4LH. 

tt. 6*(*6V^i7*> WMW»3IW1 lSfiO^a- [0075] Mllf. ^-liV ■ 4 V ^Vi?-vYWn 

x-wm.2 5 zft&i . 2 5 *«sbbtib assiiftsisft^jcjiff *> 1 . a 

<0^ffl^fcLT^fiHWW»3 2^ffl"9fc:«»« *HSL (Affiftlft) j^b4B*IBKi»lms 

#WtT-<««K3 3*flWtLfc t<0T*6*«. ^J«^^^5«O^tefS[S0i 1 dl±. IIS 

9K3 2<Oja0lc=i^Xh<O«S0»3R«)asR«:**ft»t #lmm s ffiJt (itBWf? 4 5.x K08HifflKfc*W 

[0070] («2HS«?) JXK. *»!H«JB2H« E [»9] »1 0 Ommfcfc*. 

mmm?-7MzmmVKh(DX\ m%Mffl$®<?>1&3n. 30 d = 0. In, Rn = 0. 5ma/m£tbk* w$x 

JU*«£8£l/0^ . [0076] rioiBcatfl Ilimjfcli, urns* 

'[007 1 ]*-?. ««WaiM<^Sffi*WiftSWtH <3*Me«^fclMa£3 3 0 ^-/WEfe 

8 t*^V^TSfflf & . i (RnX I ! ) t jB«3VSttaffllE£EC LfcJMItf 

[0072] 08J4, »9Kvf*fc*»flHI^*R Jg«Wfc»difc*«T6 4«* (hXAX (Tc-T 

Jtfc««*^-^te**tiaafl:«[^»««l*K^* b ) ) fc#»L<&4 1 (SteklyWftttfc* 

^7t. ifitiiSIfiilRc (n) fc^m^fiDiffi -*<WJR*aM) 5r«*-ra. iiT. 

RnX 1 d (Q) tVfct&miit (2Rc/(2Rc +<0httmitojettJ!MSi*. AfcttWKfclMSHSatf 

+ R n x 1 d ) ) *K5t L . ilW^S^SK^^cm JOT4*<ii*S 3 9<^ffi«. T c ttttTOXtftOBft 
*«9E1I I k KW«a* 1 c fc O^grjt ( I / 1 c ) * 40 T b te&j£<0jfl£T-*> & . 

RjgU £^H#<3lJWRfclWIIR*8HI I 1 i m£flni*L [0077] «->T, 1£Wgm> Lfc@8**8*Wtf 

[0073] r^»ziSCi;<iR n x 1 d j ti, fcfi«ai3ISttfc8Sii4«£<l I ^iWRIBSftt Him* 

OSJtflR n ( fl/m ) t . mmm^mm^ 1 0 0 1 8 3 <%« I ^iMHra* I l i mfc 

^gESi ld(m) t<mx'^tihm.mx'hh. 4sk*w«asitRy ( 1 1 1 m/i c > t . 

r^EtiSEfi 1 d j fcli. V-f^-^-^a ymnm. tnMRn x 1 d2Stt/S*&«JifilRcTS**®taitRx 

3tflBi54««IB<«itf. »lms)^Wfc, JB«»* (2Rc/(2Rc + RnXld) ) k«Wffifc:»a 
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1 7 

[RIO] 

2Rc/(2Rc+RnXld) ^llim/Ic 



1 8 



4 £ tars 4. 

[00803 =flr*j. ftJUmSlffi I 1 i mkBJHGffil I 
c tXfet 4«8tttR y ( I 1 i m/ I c ) (i, 

l/2gj£fc&4£*>. I 1 im/Ic = 
l/2kU <Ift£ [ftl 0] st£-fU.t4fc. 



L, ««SWSfiiiK:J:*yi-;i«!»SrW*Jr*fc«). tt* [Rill 
2Rc / (2R c + R n x 1 d) Sl/2 



2RcSRnX 1 d 

Wjftft^tt^il*. ftoT. I 1 im/Ic = l/2 
co^tCii. $HSfifii«IRnX 1 djpttfSffiffitfRc 

<o 2 t &4 KHt««a6fii;*R c *Rset & i t 

fc. [ftl 1 ] a<^fMH-&&3fT*»«r»4fcftfc 

(4. 2Rc£RnX 1 d0^1/5WT. W*>ffl&fflji 

mRc^m^co^mmmKm (Rnx 1 & xm\/\ 

0 JaTfcftJ&t 4 - fc **B4 1 v \ 

[ o o 8 1 ] nm>mimffl<7)$m<n&%.M£m 

9 mtm i o tso'v vcbkw- 4 . 

[ o o 8 2 ] H9ii. srasfgiaorciiift (3Hi® 

ftfcSHLT««aME» Lfc*83 0 k *^»JE»3 0 1 
B^4iB*SW^£tH*LTV*4*tt3 1 fcOlBfc* 

ffflfflm 3 2.32 jWJrjaSJHL En*>KSt 1 c Xti&L 
$ilTV*4. 

[ 0 0 8 3 ] ; i-C. 3H83 OcOJiOKMESWtU:, 2 
OJ0^^3 2. 3 2RI£2-3<75*tt3 0. 3l£tf-L 
T^-T«^ani»^ffm?5fi i 3*«t4. ^^ff 
SSi 3i4. «tt8H^Lfc*«3 0flg"e««i 1 ki£ 

nmzmx. KWJittB^itttUTv^jwis urcit 

USEi 2i:(Slt*fS](:ffitl>. ftWHE&U: 
#tt3 lfc«*l4«Si &aifc»«3ftfc*«3 

lcO^m^lfttt (RnXLd) k20<9*&*&S153 2. 3 

2<^jiE«sttEa ( 2Rc ) t«aajuktcj6fc#«rt- 

[ 0 0 8 4 ] iiELfcSBeftfHi, B9te*tG3 
Bftt. «WME»Ufc**3 lC«Gfcft*»i 1 £ff 
m^ffifil (RnXLd) flJ:r>l>fiIiM*3 2. 32<0-& 
j£€§\ftfa ( 2Rc ) «gfc#<fl«3tf4fctftf>*fr* 

1 0 0 8 5 ] El 014, ±IB^Sttffil8l03rat 1 c 



(sec) kJfeU'VaMeft^^Rp h (sec) kO 

uws* wast 4 tzvxny? y x\ mmzm$&ffl<wm 

^rc J*»Ri$3£Rr h J: 0 t>/h$ < 3r4ftfr ( v 
c < r h ) £»fct J: 5 fc£*&£flS]<7)Sg8i 1 c £:£tf>4 
i>C9T'J>4. 



* [ 0 0 8 6 ] rtUK^^r c j (4. jiff. jtmStt 
OJUftgS Sfc 0 wff WW<^Sft*R n k . JBWX 
*O*tt*«afe0Ojlih.'f^^^^L (H/m) 

fc . «iw«*«8!ii:*R c t 4 . r mmms. 

ftrhj kf4. Mtj^fiaBKiJj^SfftOB^kftkit^ 
"t**fc*fclH*T'*4«fflB*v*3. vrnxAvyvt 
yxhi 14, 09 fc*t BttCft v >T . ff €3S$k^ L£ 

sMftso^ae-f y^??>-*Lik. nmm^mm 

20 30. 3 lttffiS'f y^^>^Mfc-C»ae$*l6 (BP 
t>. L = L1+L2-2M) . 
[0087] HI 0 CSt J: ate. JHtt«ISW>l©i 1 c 
*«SBW(WI6«>^*iai««!Mettrai 1 d J; 0 t/hS ^ 
mm ( 1 d> 1 c ) T'{4. HSSBt^r cttffiffittES 
l d^Eftt=BMR*<«ff-Sfl*IB*t4fc*C. S 
S^OTOgBHI 1 c*>«UcSgSi 1 d i 0 t^#V« 
( 1 d< 1 c ) TI4. 088B#^gtr c(4ffi^i 1 c CitW 

[0088] aiSflna^ERil c«:*»&i:# 

fit lt . *<as$ sfc o «o«5ifflR n t . massm 

Wk l cfcil^^SJcSg«ii d«)rtO/h8^*««r« 
( 1 d<l c(?)i:^{4Rn • Id. ld>lc<7) 

k#i4Rn • i c) zm?zzkx\ ttmmmfc 

4k, 1 d< 1 c<0k#{4. 
[ftl 2] 

rc = (L« lc) / (Rn< I d + 2Rc) <ih 

40 ^)fttt#C«8ft, 1 d>l c<0kS={4. 
[R13] 

rc = (L« lc) / (Rn« I c + 2Rc) <rh 

<r>%&$xmtih. sht. znmtmmx'ii. [ft 

1 2 ] 5KX14 [ft 1 3 ] «T*t33gftfrS:J)!JEt4IE 
Hlc;^SSi5S^SESi l c SriS^t 4 . 
[0089] flilf . iB** 1 5KHT^>liB*^y "7^ 

^^tffl v ^ffltmtni s ix4 

;u$-fifJC±{f4k. jg!S^^ , J , 7A{;J:4SiSW'S:SiifE 
» 50 B#^. B0*>^3«fSft r h 14#J 1 0 m s Xh 4 . 



1 9 



[0090] z<DmvM^-y'^^ nw&w&ffin 

4yy7?yXLfi<yi-7 (H/m) T*4. £.0)4*9 

EP*>ISS* J 0. 6-1. 
OmmS (£*>l*h j@ttiS7 4 7^y^^rf&iS®* 



(11) 8HPP8-2 640 39 

20 

*«0?bSt3:0. 4~0. 8mmg) <D*a£\ W& (XliM 
(S)<^K,«Bi£d£:U S€3£7 <r 5* Vhc7)fftt 

[$14] 



I-£l + L2-2Af-0.4 log! 



[ o q 9 1 1 £<o@fpi^-7>-m, 

12] 5&&»6rc= (L-lc)/(Rn- ld)Sl 
0ms<0*ttfc»fc"rtHIL HtettlmOTi:**. £ 

nose*? lt+^-^v *$ib a i l zmmfttfftt>ix& . 

[0092] Afc, J«l*»*«EO«*^U 'f^^*^ 
ah H«fc8»»H*>BBt 1 c h , « 1 0 mtt 

[0093] ULhWi 9 fc. «»Wffl*HR0ffifiMIStf 

tiS aRFTCJfflSTS £ A , ffiSSffll**)*** Hi* 

[ o o 9 4 ] <wc. ±iar*^^«^WMi&gP^ffiaffi 
[ o o 9 5 1 wautaaa&^sraawt*-- 

TVITU: , IK 0 1 •» ftf«at«»IWW» S 

JB 1 c j&t^JJdRWft') K vf-WW^Sft^EltL m i 

[ 0 0 9 6 ] * fc, ^s^mss^t'^s^^-^ 
wsjtftfr * sss-r £ w t z. zcom 

^TOiX»^(a»'C«:*<. Lmi n<l c<0 



[ 0 0 9 7 ] Wfc. ^"TO»3S^8ttK*i»t6ft'I^4M& 

n c j o t /h$ < &s J: s oe«»awaT«** 50 



cast* 5. 

20 [0098] iieS2it»1 1 ~S?5jSffl 
tWiHl 1~H1 5C*^^TKWtS. <I?)&J£fflW 

^^-7';Kcjiffl L£ t OX'S) S . 
[ 0 0 9 9 ] H 1 1 tSrfK 1 JEffljWKOfMW^-^ 

*otitt*^4 0-4 o£ifctrrt&+'i>fc"* sH'tn 

30 35 (XI±fl6«)fiD5r(cH:^«Siafiijt«>'h*v^«HSf) 4 1- 
4 l*R»ttV^ft. CC0±?fc*«»4 0-4 0S:BI'C» 

3 8%) b it^. -e«0«cft^K2r *IBCifiW> * l "C 

[oioo] at, ^-7';u • y • a bS«o^ 

y/l^W-MSrB 12—014 Cijrr. 
[0 101] 111 2 (a)Xlf (b) K«t*52iBfflW 

0^i>SKfcl«fc^tt«»*ll5 1-5 1 zcr>% 

mwrnm 51-51 (r&MzntsRrt&a** *^ 5 

2k*iaLfcfc»'C'. **«5 1-5 l<0«tSW±2 
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2 1 

SI?) 5 3-5 3**115 1 - 5 1 1 PC 

* 5 2 <WWBHMC-#teXli8W:fcRft * 
CfC. &3R85 1-5 Ha<OftttE*Sr«0tvHS 

[01021013 t*T»3 jBfflfi*0*a®J^-^ 

*<0tfl«IV%K6 1-6 l*E!ILfcfe*)-C, ay^ 
h 6 0 «fc 0 t> flgtf/hS v >*8t0>FWW&iiitt ( rtffi* 
/h«) 6 2-6 2*««»6 1-6 l^JROK-yf-l P 

SifcT. ««»6 1-6 1ia<0lgttE**J89t'J'f- 

[01031014 C3HtB4 JSffl0!|£7)^«^r-ryL' 
X'li. RffM&On >^'-y h 7 0 t^JK^B 0 1>o1S 
ft*«JJB«»««7 1-7 1 fcEBUfcfcOT. RWl 

<7)£Et-7* (Xli&liT-T) 7 2£g<^fct\ iS 
Dt7fiP «aBRmfc:#*a7 1-71 fSJcotSSBS 

[ 0 1 0 4 1 fcij. N b 3 S n$uo£fti9l«fe?taTO 

ifc, NbTi*<^PJ!S>8aW*0« 

l> . 1 0 0-400 XtoiMBfefKH «RMHM- & CI 

[01051015 KiKtfll 5 jSffl0l*>lB*£$r-:7A' 

■to. h somzmmmmms 1 -8 l * 
H»R*S¥gtf>PMJ5najfc:JB« (H+tf)lJB82. 2 
JH83«H) fcEo£TEt889i:??-l P T«9-&*> 
*TEKUTV^4. «*»8 1-81*><t>*fc 

n«*<0J«»f-**^8 4*U«t. 118 2&tf 2/18 
3<0#*t*8 1-8 1<3»9K-y-f 1 p*HBW8*fc* 
«ttffl»«8 5-"8 5£RJt4. 5fc4Wiai8 1 

-si zm->mm%z>*m-cmmzmwLtztefr, * 
[01061 £<z>««**-:rA'"ti±. i^#-rs#i8 

2. 8 3Offi0*l6J^5VHc2Wrifi]tL7t^. ftSJffi 

5-cii2Ji) cRjgi/c mftmxtwim 
[01071 {^3mmm) mz. *&pja$3ggtt 



2 2 



®Mfe<rtk&Z^Wmz®fE IX . 
[0 1 08] 4*. ««^9ev-f&l«**g0)Rj£ 

[ o i o 9 1 h 1 5 1±, «jrafc¥fc*«-sss*ietta 
t%mm^Et<nmmimt z?yyx\ mmznm 
io aa«RtJ3it*«B«<oJ80t-y^ i psxmimDffM 

( 1 PXD) S-fcO. 8Wfc^SMHEfl:KSBLT* 

«<0«W!M^t3fcJt6»Wi»<03l4iB«* (Rn 

x l d) fc«BWi*»6. 1 pxDtoaSMterSeftSitf) 
Tftfi. iit, rf^g^ejJi, e = -d0/d 
t = -d (B • 1 p • D/tt) /dtco^T'^Sie^ 

[ o 1 1 o i xtua^ts^vsE^iRtKiaiiovet 

20 /dt) <0#<3WTttBl-B3 (K-yhflW) > 
#LT£t*fla^*ejWRtt»*ERnx 1 dj:0 

xDcoSH^^-rs. J: o te88£S*i4 1 pxD 

<r>mwfr t> m&<r>m o t -y f- 1 p d £ t&g-r 

4. 

[oiiii mta. mwg?-7-Mzm<£mzix& 

Xik t MtW&1BW?y9Eli 5 0 u Q x 1 0 0 A = 5 m 

30 va-ca o , a»swk*«: o . 3 t/ s 1 « jgt * t . 

T^fr ( e g 5 m V ) *fflzt 1 p x DOleH{4. 0 
■ 0 5m* BlTfcSr*. 

[0 1 1 2 1 1t^gc0MI«^ t Og«^^r-7';U 

ERnX 1 dJOi'Jv&^MfeftTl pXDOKiS: 
40 [0 1 131 i^Didtl pXD*)RH«rfcJ6U SO 

tr-yf-i patAswESDfrRje^-sifc-c. xm^^R 

[0114] 



( : 

23 

is»:fflri»ttBio««jsa:«*'hs < t 4 - fc*^* , 

-7*;K7)BfB (»ftSJrffi) fltc!&g£ft4$*«iiC9^ 
Sterna^**'** 3SHfSlfc§-£ 

&WaS«a^i#te*4^#'J^v*!)-?\ fS^E%(= 
i 4£«fl&ti#&fc*£ < . Kb'tm?* 4 . 
[0 115] i ^rfi^-7Vt4c£jffiW£A& 
**8E«0« *) L"C 1 *<O)H*^toP*WH0* 

ufonrnwrnm^m 4 mmmmm^vmm^ 

[0116] M*«2K«<0»!BT14, 

N 3W)BRKSBfcO d *> . ( N - 1 ) &OT«0l$JS<7) 5 
*>. 4*3: < 1 1 -3<OttKJWR<?!aai8*h«ffiC. iSffiffi 

[0 1 1 7] ifc. S^^lHR^^fiAJHR^S 4> 

■frSik^-C&Sfcfcfct:. £sSE*l&£iKM£-£4::£: 

[0118] n**3Ktt0»9r«±, asoaafeonv* 

4 (cE®^^«»^-7";UT1ig$ 0 < & 4 K 

i-jTfif ^ft4££tt^*fc£?lffi&^ffiM£J: 0- 
JB0* it 

[0119] n^qi 5 K«W)»IBT(±, iMftOtt 1 ? tT-y 
^ttM9#ifctf*#<&4l3:fc'±#< Lfc*>"C\ 

4. ^tvf-^&v^asttiawftja^js^L, «^ 



;3) «B8 3 F8-264039 

24 

«fit < i fc #7* & «rc, J: 4£ 

ffi»&£ffi&£-£4 - fc 4 . 

[0120] m^meim^mx'ii. -<xhib!w>«») 
8K**ttnagffi* * < t ^ i t ire* . m o <x 

[0121] u»*ii7i5aw)fMrcii. raaaaaisi 

10 VEM&®fflcomsmtA.i~'&M1& t RtRt'hS < "f 4 
T'#4. 

[0122] ffi^a8ietgW%aHT'{4. ffiMBSKCBft 
[0123] IIHW9igaw«Wrtt. 8«0 t-y-^Lpn 

20 * j N<xcos<j^^tfc(ts (n - i ) <x<oas»iao«si; 
. as o e «/ f - l pi <^iwsa«<o]i«»*iiiB«« 

mStfi:^ ( Lpn/Lpl) tf52*i»fiU:i: LfcWC, *<X 

$V.mzW o 3<?S«^«±. MOCy f-witw 2«CitW 
f- 4 £ £ t t or&i 4 . 
[0124] a*JS 1 OiaftOjWWi. ^?^H5r^ 

[0125] fft&K 1 1 Ea<036WC*4. 

v^4«t^^l8^ff$-*4C:i:A { T^. £*U=iO, 
40 tfMWIMiaBfcHa** 4 £ t ^"C# . 3c3ett**«t 

£kf, ^ffltt^^ili^^4£i:* i T#4. 

[0126] t»*iR 1 2Btt<o» j jrcii. m^w^i&s 
^oggju^Btfte ci&7 ] c»8] 



(14) 



^^8-2640 3 9 



2 5 

[0127] i3m 1 4iea^*"!BTii. k& 

<m.mM£ T<033ett«:*«fc:Wft 4 i t * . 
[0128] M$g 15&V1 6IBttWHflB"C1i. SHft 

[0129] URi^l 7-1 9£»<03ft9TC«. JBttfc 
[0130] ff^3S2 0E«««^-Ctt. 4 H 

[0131] J2U:. M«« 11-2 OiafcOJHHTUU 

[HI ] *»"!H(c«*l8«9^-y/U0SlSlliro»* 
[02 ] m»ir-7jl^mBt:tfck\,Xjfitir-7 

[13 ] taw**-7/ifciMtbti&*Mwm m 

[H4 ] mmm<!r-7'>i'<D%mz7Ftm. 
[is ] fim#^-7';i,cofii!£7)^caj&*-r$w. 



2 6 



[16] 6x6x6S^MB»«iB£*-rSj8*W*- 
-^Hrjfrtl. 

[17 ] Ji«^||Jt^)B«W^-^tji^tBI. 

[is] *%,mzi%mmm-!r-7w%2mmBc?> 
m. 

io [h 1 1 1 as i mmm^mmm-y-r^i^iMmm 
m. 

[112] ( a ) Rtf ( b ) tegl 2£JHW*«WWSr- 
[01 3] If3IEfflW<^iBW^-7'/i't^1WMSa 

1. 

[114] »4iBfflW<0lBfW>--rn'«rS?t1I»»« 

1. 

[115] *5«fflW^l««lOTWir-^Sra?tH 
T\ ( a ) ttJKNttgfiEieL ( b ) tt ( a ) A& 
20 *6AfcflmBnBQ!. 

[ 1 1 6 ] m 3 WBBMWMHTO^-T'/KoaS 0 1 ? * 

[017] ffl&ylBW*r-7iU*ifit1r-7jUBffi 
1. 

5 3yy»/h 

10, 10 A, 10B. IOC fmM-y-'ffV 

i i mmmm& 

12, 2 5 
30 1 3, 2 6. 3 3 Ilifc88« 
14, 2 7 Z&jBMS 

16, 2 0 -sr-f^y/« 

17, 2 1 Hfca— riyjtt 

18, 2 2 Z&3-7^ 
28, 29, 30 fflStfflim 



[01] 



[05] 



(15) 



«fHPP8-2 640 3 9 



l®2] 




(16) 
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[08] [010] 




0 R* 1.0 tg$g#tf£M le 

*TAit. 2Rc/T2Rc+Rni«/) 



1 : 

[012] 




(17) 



8HPF8-2 640 39 



[H15] [016] 




a2) HQ & 



